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Background: Healthcare workers’ practices regarding hepatitis B have an important effect on the control
of this problem in workplaces.
Methods: A questionnaire-based cross-sectional study was used to investigate the role of knowledge,
cues to action, and risk perceptions as predictors of preventive behavioral intentions for hepatitis B
among healthcare works in Broujen, Iran (n ¼ 150). History of hepatitis B vaccination, hepatitis B surface
antigen test, and demographic characteristics were investigated. The psychometric properties of the
questionnaire were established.
Results: Those who had a history of hepatitis B surface antigen test had a statistically signiﬁcant higher
level of risk perceptions (30.89  4.08 vs. 28.41  3.93, p < 0.01) and preventive behavioral intentions
(5.05  1.43 vs. 4.45  1.29, p < 0.01). The mean score of cues to action was signiﬁcantly correlated with
age and work history (r ¼ 0.20, p ¼ 0.02 and r ¼ 0.19, p ¼ 0.02). Preventive behavioral intentions were
signiﬁcantly correlated with cues to action and risk perceptions but not with knowledge level. Cogni-
tional factors were responsible for a 17% change in observed variance of preventive behavioral intentions,
which was statistically signiﬁcant.
Conclusion: Risk perceptions were the most important determinant of preventive behavioral intentions
for hepatitis B among health personnel; thus, emphasizing risk perceptions is recommended in educa-
tional programs aimed at increasing health personnel’s practices regarding hepatitis B.
 2014, Occupational Safety and Health Research Institute. Published by Elsevier. All rights reserved.1. Introduction
The hepatitis B virus (HBV) is a member of the hepadnaviridae
virus family, with 370 million chronic carriers worldwide. It is
transmittable through percutaneous, prenatal, and sexual routes
[1]. Hepatitis B (HB) is an acute systemic infection, caused by HBV.
HB is characterized by extrahepatic and possible long-term com-
plications such as liver failure, liver cancer, and hepatocellular
carcinoma [2,3]. HB is a well-recognized cause of occupational
hazard in healthcare workers (HCWs). Occupational exposures are
responsible for about 40% of HBV infection in HCWs [4]. For
example, dentists have a three-times higher HBV infection rate in
comparison with the general population [5]. Epidemiology ofrtment, School of Health, Yazd Sha
hvidi).
erms of the Creative Commons At
ribution, and reproduction in any
l Safety and Health Research Institoccupational exposure to HBV is reviewed extensively elsewhere
[6].
Approximately 90% of the at-risk workforce are aware of the
necessity of HB vaccination in the workplace, but only 56.5% of
workers completed their vaccination program against HB [7]. It
seems that the current level of HBV vaccination is not sufﬁcient to
protect HCWs fromHB infection [8]. Belief in the safety and efﬁcacy
of the HB vaccine is the most inﬂuential parameter in the accep-
tance of the vaccine in comparison with perceiving severity [9].
There are numerous psychological and behavioral predictors that
can be used to predict the behavior of HCWs toward occupational
hazards [10]. For example, healthy behaviors in HCWs are age and
sex dependent [6,11]. The risk of HBV infection can be controlled byhid Sadoughi University of Medical Sciences, Daneshjoo Blvd., Yazd, 89161-89165,
tribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
medium, provided the original work is properly cited.
ute. Published by Elsevier. All rights reserved.
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prevention through education is one of the most important pre-
ventive measures in HBV infection control in the workplace.
Therefore, it is essential to understand the key inﬂuential param-
eters and barriers to enhance the level of safe behaviors among
HCWs [7].
To the best of our knowledge, studies regarding the psychosocial
and cognitional predictors of preventive behavioral intentions of
HB are few, especially in developing countries. However, the pre-
dictors may be differentiated based on culture and ethnicity. As
mentioned before, the use of a suitable prevention strategy can
reduce the risk of HBV infection. It depends on the application of
elements that are responsible in the behavior of HCWs [6,11]. We
conducted a cross-sectional questionnaire-based study to investi-
gate the role of knowledge, cues to action (as strategies to activate
readiness), and risk perceptions as predictors of preventive
behavioral intentions about HB in a sample of HCWs in Iran.
2. Materials and methods
2.1. Participants and data collection
The cross-sectional descriptive study was conducted on all
(n ¼ 150) HCWs in the Brujen health network, Chahrmahal and
Bakhtiari province, Iran, which includes 14 urban and rural
healthcare centers, during 2011e2012. Participants’ enrolment in
the studywas based on census. A letter of formal ethical approval of
the research was obtained from ethics committee of Shahid Sado-
ughi University of Medical Sciences (Yazd, Iran). Participation in the
study was voluntary and all participants were asked to sign the
informed consent form. Data were only collected for the personnel
present at the centers at the relevant time.
2.2. Instruments
A seven-part, 28-item researcher-designed questionnaire was
used for the purpose of data collection. It included a demographic
section and four other scales for measuring knowledge about HB,
general risk perceptions on HB, personal risk perception on HB,
participant exposure status to cues to action about HB, and HB
prevention behavioral intentions. Cues to action (deﬁned as stra-
tegies to activate readiness) and a history of tests for HB surface
antigen (HBsAg) and HB vaccination were also obtained. The de-
mographic section included age, sex, education level, work history,
and work department. Descriptions of the scales used in the study
are presented in Table 1. The questionnaire’s content validity was
approved by a panel of experts composed of health education
specialists (n ¼ 3), occupational hygienists (n ¼ 2), and infectious
diseases specialists (n ¼ 2). Minor revisions were conducted based
on comments from the experts on the ﬁrst version of the ques-
tionnaire. The appropriateness of the ﬁnal version of the ques-
tionnaire was approved by all experts.
2.3. Data analysis
SPSS for Windows, version 15 (SPSS Inc., Chicago, IL, USA) was
used for data analysis. Constructs showed normal distribution ac-
cording to the KolmogoroveSmirnov test. Signiﬁcance of mean
difference was statistically evaluated using Student t test. Spear-
man’s rank correlation test and Pearson correlation were used to
analyze possible correlations for nonparametric and parametric
purposes, respectively. Chi-square test was designed for categorical
data analyses. The level of signiﬁcance was set at p< 0.05. One-way
analysis of variance (ANOVA) was used to test for construct differ-
ences among the different job groups. Hierarchical multipleregression analyses was performed to investigate the role of
cognitional factors on preventive behavioral intentions as depen-
dent variables.
3. Results
Table 2 shows the demographic frequency of participants. The
mean  standard deviation age was 36.90  7.60 years. Most of the
participants (67.3%) had a university education. The average score
of participants’ knowledge was 5.23  1.01. Sex, education level,
and department had no signiﬁcant effect on participants’ knowl-
edge. The average score in cues to action was 3.13  1.04. Cues to
action were signiﬁcantly different according to departments.
Tukey’s posthoc test showed that disease control personnel had a
statistically signiﬁcant higher cues to action score (3.08  0.40) in
comparison with the environmental health department
(2.721.12) and other services (2.931.16). Sex and education level
differences on the basis of cues to action were not statistically
signiﬁcant.
The mean score for general perceived risk was 21.49  3.28.
Personal risk perception was 7.53  1.89 out of 10. Preventive
behavioral intention was 4.6  1.3 out of 6. General and personal
risk perceptions were not different statistically according to sex,
education level, or department. The simple correlations between
cues to action and age as well as cues to action and work history
were statistically signiﬁcant (r ¼ 0.20, p ¼ 0.02 and r ¼ 0.19,
p ¼ 0.02). General risk perceptions had a negative correlation with
work history (r ¼ 0.164, p ¼ 0.045), which was statistically sig-
niﬁcant. Correlation coefﬁcients matrix of other studied constructs
are shown in Table 3. Only 24.7% of the participants had a history of
HBsAg test. The cues to action, perceived risk, and preventive
behavioral intentions of the participants who had a history of
HBsAg test were statistically higher than those of other participants
(Table 2).
Training methods (cues to action) were signiﬁcantly different
among departments. Approximately 70% of the participants stated
that they had taken a training course in HB prevention; 90% had
studied books, guidelines, or pamphlets about HB; 83% had seen
posters related to HB, and 66.7% reported that they had heard or
seen about HB on radio or television programs.
Hierarchical multiple linear regressions were performed in
three blocks to assess the predictability of cognitional scales over
and above the inﬂuence of demographic parameters and past be-
haviors. Predictors were classiﬁed into three different blocks ac-
cording to their nature:
Block 1: Demographic characteristics block: sex, age, education,
experience, and workplace type.
Block 2: Cognitional constructs: knowledge, cues to action, in-
dividual risk perception, and general risk perception.
Block 3: History of HbsAg test.
Demographic characteristics of the participants explained 2.6%
of observed variance in Protection Motivation Theory (PMT), which
was not signiﬁcant (Table 4). However, cognitional factors were
responsible for a17% change in observed variance, which was sta-
tistically signiﬁcant. Among cognitional scales, the role of cues to
action and individual risk perception were statistically signiﬁcant.
Past behavior also deﬁned 1% of observed variance, which was not
signiﬁcant.
4. Discussion
The present study was performed to determine key factors in
preventive behavior intentions against HB infection in HCWs. Risk
Table 1
Characteristics of the designed questionnaire
Construct Sample questions Item No. Scale and scoring a Possible range
Knowledge Can HB be transmitted as a
nosocomial infection?
7 Yes/no/don’t know d 0e7
Don’t know and wrong answers (0)/
correct answers (1)
General risk
perceptions
HB affects people of all ages 6 Completely disagree (1)/disagree (2)/
neither disagree nor agree (3)/agree
(4)/completely agree (5)
0.90 6e30
Personal risk
perceptions
I am at risk for HB 2 Completely disagree (1)/disagree (2)/
neither disagree nor agree (3)/agree
(4)/completely agree (5)
0.75 2e10
Preventive
behavioral
intention
How likely are you to seek
more information about HB
2 Unlikely (1)/likely (2)/completely likely (3) 0.72 2e6
Cues to action Did you take a training course
in HB prevention?
4 Yes (1)/no (0) d 0e4
Did you study a book or other
printed materials about HB?
HB, hepatitis B.
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tentions, which was consistent with other studies [12,13]. This
suggests that focus on risk perceptions is an important component
of educational programs aimed to promote preventive behavioral
intentions in HCWs. The mean scores of personal risk perception
and preventive behavioral intentions in the present study were
higher than those reported by Gonzales et al [12]. Different job
categories in two studies could be a source of the difference
observed in personal risk perceptions. The higher level of preven-
tive behavioral intentions in our study may be due to the high-level
of knowledge and risk perceptions in participants [12]. The mean
knowledge scores of participants in our study was 5.23 (75% of the
total knowledge score), which is comparable with a previous study
[14] on HCWs. Approximately 72% of participants had completed
the vaccination schedule, which is slightly lower than the average
global coverage estimated by the World Health Organization:
global HB vaccine coverage is 75%, and is as high as 91% in the
western Paciﬁc and 90% in the Americas. Coverage in the South-
East Asia Region reached 56% in 2011 [15].
Printed resources were the most important source of cues to
action. This is in contrast with Reiter’s [16] ﬁndings on HPVTable 2
Mean knowledge, risk perceptions, cues to action, and preventive behavioral intentions
Variable Level No. (%) Knowledge G
p
Sex Male 59 (39.3) 5.17
Female 91 (60.7) 5.27
p 0.533
Department Family health 49 (32.70) 5.48
Disease control 21 (14.00) 5.20
Environmental health 18 (12.00) 5.56
Injection unit 11 (7.30) 5.00
Pharmacy 12 (8.00) 5.36
Dental clinic 7 (4.70) 5.08
Other services 32 (21.30) 5.00
p 0.468
Education < High school diploma 9 (6.00) 5.33
High school diploma 40 (26.70) 5.03
Technical degree 58 (38.70) 5.33
Bachelor’s degree 26 (17.30) 5.38
Medical doctor degree 17 (11.30) 5.12
p 0.542
HbsAg test Yes 37 (24.70) 5.13
No 113 (75.30) 5.26
p 0.50vaccination that the most common cues to action was a doctor’s
recommendation. This may be because of cultural differences and
also the education level of participants in our study. Other studies
conducted on industrial workers in Iran found that television and
radio are the leading sources of knowledge toward occupational
hazards such as carcinogens and HB infection [17,18]. This ﬁnding
suggests that printed resources are more suitable to enhance cues
to action in HCWs than other educational materials. More than half
of participants reported previous educational courses in HB pre-
vention, but the study by Hosseini Ahagh [19], found that only 11%
had taken such courses, which is a sign of Iran’s efforts to improve
the training of HCWs regarding HB prevention during recent years.
As expected, those who did not have a history of HBsAg test
reported a lower level of risk perceptions and preventive behavioral
intentions, which suggests that the level of risk perceptions could
increase the level of preventive behavioral intention. This subse-
quently causes the HCWs to have an HBsAg test through preventive
behavioral intention.
As expected, we found that cues to action and individual risk
perception are positively associated with the preventive behavioral
intentions. The results of hierarchical multiple regression showedscores according to sociodemographic factors
eneral risk
erceptions
Personal risk
perceptions
Cues to action Preventive behavioral
intentions
20.85 7.69 3.76 4.78
21.91 7.43 3.49 4.48
0.052 0.402 0.075 0.172
22.10 8.29 4.19 5.10
21.86 7.47 3.16 4.57
21.11 6.83 3.33 4.11
22.29 8.43 4.43 4.57
21.73 7.36 4.09 5.09
21.67 6.75 2.92 3.92
20.44 7.69 3.94 4.69
0.507 0.134 0.003 0.094
22.33 7.44 3.22 4.56
21.38 7.57 3.20 4.40
22.10 7.45 3.79 4.86
20.96 7.31 3.62 4.23
20.06 8.12 4.06 4.76
0.161 0.715 0.097 0.221
22.43 8.45 3.43 5.05
21.18 7.23 2.99 4.45
0.04 0.01 0.02 0.01
Table 3
Correlations matrix of selected constructs
Constructs Knowledge Cues to action Total risk perceptions General risk perceptions Personal risk perceptions Behavioral intention
Knowledge 1
Cues to action 0.138 1
Total risk perceptions 0.000 0.023 1
General risk perceptions 0.065 0.091 0.891y 1
Personal risk perceptions 0.114 0.109 0.617y 0.193* 1
Behavioral intention 0.130 0.378y 0.156 0.032 0.282y 1
Age 0.112 0.196* 0.056 0.103 0.056 0.013
Experience 0.116 0.190* 0.146 0.164* 0.031 0.162*
* Correlation is signiﬁcant at the 0.05 level (two-tailed).
y Correlation signiﬁcant at the 0.01 level (two-tailed).
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variance, which is efﬁcient in comparison with demographic
characteristics. The past behavior was entered as a last block in the
regression to test the sufﬁciency of cognitional constructs. We
found that the addition of this block does not change the predicted
variance signiﬁcantly. We suggest that focusing on cognitional
characteristics such as cues to action and individual risk perception
are essential in making behavioral changes in health care
personnel.
The study limitations should be taken into consideration in
using the results. First, the data were based on self-reports, which
may be subject to over- or under-reporting, potentially distorting
results. Second, due to the nonexperimental nature of the study, no
causal inferences were drawn and due to the nonprobabilistic na-
ture of the sampling technique, external validity was limited to the
study participants. It is also interesting to measure the effect of
other behavior and personal factors such as level of exercise and
other lifestyle factors on observed protective behaviors.
Although no causal inferences are suggested, based on the re-
sults of the study, it can be concluded that preventive behavioral
intention is positively correlated with risk perceptions. Addition-
ally, it may be argued that knowledge may also play an important
role in inﬂuencing perceptions of sensitivity and risk. Distance
education during employment is a practical strategy by which
HCWs can be trained to deal with HB.Table 4
Hierarchical regression analysis of preventive behavioral intentions predictors in
health care workers
Step/variable Parameter b (Step 1) b (Step 2) b (Step 3)
demographic
factors
Age 0.084 0.085 0.155
Experience 0.009 0.145 0.225
Sex (male/female) 0.078 0.080 0.073
Education * 0.113 0.091 0.080
Workplace y 0.017 0.008 0.017
Cognitional
constructs
Knowledge 0.093 0.095
Cues to action 0.188z 0.152x
General risk perception 0.158x 0.154x
Individual risk perception 0.235z 0.209z
Past behavior HbsAg test frequency jj 0.069
R2 0.026 0.170 0.180
HBsAg, hepatitis B surface antigen.
* Education was recoded into dichotomous variable (0, preuniversity education;
1, university degree).
y Workplace was recoded into a dichotomous variable. Those with work in health
sections totally recoded into one group and clinical specialists recoded in to other
group.
z p < 0.05.
x p < 0.1
jj 0, no history of HbsAg test; 1, one HbsAg test; 2, two HbsAg tests; 3, three HbsAg
tests.Conﬂicts of interests
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